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TN THE CLAIMS 
pi*g g p oh»n ? f the follQ win ff claims to read as follows: 

1. (Amended) A spin valve device comprising: 
a ga p layer, 

. inrlr Hfl ^ u r , hwi n P « to p surface and which is composed of a layer of a sin P 1e refractor 

material formed on the top surface of the gap layer, 

r 1ttrrrH jaderia ^ formed directly over the buffer layer including la yers selected from the 
consisting of a first group, o-onsistin, of a lower antiferromag netic, la yer stacked with a 

Wom^tic, laver a H - «~™d omnn consisting of a chromium layer stacked with a permanent 

magnetic la y^r plus an o ptional conductor layer, 

m ■ mmm tapered tesssjon forme d extendi through the patterned underla yers down to the 

surface of the buffer laver. 

n ^ ^ covering the patterned underlay s ™d reachin p down to cover the 

inwardly t a pered depre ssion including: 
a free layer RFifl, 
a spacer layer [{Ctft], 
a pinned layer [(P1L)], 

an upper antiferromagnetic layer [(ATM2)], and 

sga ductors formed either on the su rface of the upp er antiferroma P netic. layer aside from the 
Ho pression or b etween the buffer la yer ™H the patterned underlayers, 

[a] whereby the patterned f^erteyer] underlayers which are located aside from the inwardly 
t^ejde^res^ [th*Hr*h«l^^ traCkwidth "* 

longitudinal bias. 

2. (Amended) [ A spiu. alv e] Ihe device of [ixtac«»^nce^th] claim 1 wherein [svtin^ 
.uaiuial i» said] the underlayers include^ an antiferromagnetic material selected from the group 
consisting of IrMn, RhMn, RuMn, RuRhMn, FeMn, FeMnRh, FeMnCr, CrPtMn, TbCo, NiMn, PtMn, 
PtPdMn, NiO, CoO, and CoNiO. 



Claim 3 has been cancelled. 
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4 (Amended) GM*~M D» **» «t P™-ri»«Hh] claim 1 P] wherein N4 buffer 
layer consists of a material selected from the group consisting of Nb, Ta, Ti, Zr, Hf, Mo, W. 

5 (Amended) [A^nve] OS device fif [riraccordanctrwrth] claim 1 [3] wherein the 
ferromagnetic layer inJheJtaUBmconsists of a. leas, one materia, selected from the group 
consisting of Co, CoFe, Ni, and NiFe. 

6.(Amende<i) (A^tve] Th, device oj [accordance™*} claim 1 wherein a conductor is 
provided consisting of a material selected from the group consisting of An, Ag, W, Mo, Rh, Ru, T, B- 
Ta, TiW, TaW, and Cu 50 Au 50 . 

Add the following claims, previously added to the parent application. 

45. A spin valve device comprising: 
a gap layer, 

a buffer layer having a top surface and comprising a single layer of a refract materta, formed 

on the top surface of the gap layer, 

patterned underlayers formed on the buffer layer including: 

a) a lower antiferromagnetic layer formed on the buffer layer, 

b) a thin ferromagnetic layer formed on the lower antiferromagnetic layer, 
inwardly tapered depression in the patterned underlayers down to the surface of the buffer 



8 an 

9 layer, 



a stack of layers formed covering the patterned underlayers and reaching down to cover the 
inwardly tapered depression including: 

12 c) a free layer, 

13 d) a spacer layer, 

14 e) a pinned layer, 
f) an upper antiferromagnetic layer, 

whereby the patterned underlayers, which are located aside from the inwardly tapered 
depression, provide trackwidth and longitudinal bias. 
HT98-024/025C - 5 " 
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46 The device of claim 45 wherein the lower antiferromagnetic material is selected from the group 
consisting of IrMn, RhMn, RnMn, RuRhMn, FeMn, FeMnRh, FeMnCr, CrPtMn, TbCo, NiMn, PtMn, 
PtPdMn, NiO, CoO, and CoNiO. 

47. The device of claim 45 wherein the boffer layer consists of a material selected from the groap 
consisting of Nb, Ta, Ti, Zr, Hf, Mo, W. 

48. The device of claim 45 wherein the ferromagnetic layer consists of a. least one materia! selected 
from the group consisting of Co, CoFe, Ni, and NiFe. 

49 The device of claim 45 wherein a conductor is provided consisting of a material selected from the 
group consisting of Au, Ag, W, Mo, Rh, Ru, Ti,B- Ta, TiW, TaW, and Cu^Au,, 

50. The device of claim 45 wherein a conductor layer with reduced electrical lead resistance was 
added and aligned after spin valve deposition. 
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51. A spin valve device comprising: 



2 a gap layer, 

3 a buffer layer having a top surface and which is composed of a refractory material formed over 

4 the gap layer, 
patterned underlayers formed on the buffer layer including: 

6 a) a thin ferromagnetic layer formed on the buffer layer, 

7 b) a lower antiferromagnetic layer formed on the thin ferromagnetic layer, 

an inwardly tapered depression in the patterned underlayers down to the surface of the buffer 

9 layer, 

10 a stack of layers formed covering the patterned underlayers and reaching down to cover the 
, , inwardly tapered depression including: 

12 c) a free layer, 

n d) a spacer layer, 

14 e) a pinned layer, 

15 f) an upper antiferromagnetic layer, 
whereby the patterned underlayers, which are located aside from the inwardly tapered 

depression, provide trackwidth and longitudinal bias. 



52 The device of claim 51 wherein the lower antiferromagnetic material is selected from the group 
consisting of IrMn, RhMn, RuMn, RuRhMn, FeMn, FeMnRh, FeMnCr, CrPtMn, TbCo, NiMn, PtMn, 
PtPdMn, NiO, CoO, and CoNiO. 

53. The device of claim 51 wherein the buffer layer consists of a material selected from the group 



2 consisting of Nb, Ta, Ti, Zr, Hf, Mo, W. 



54. The device of claim 51 wherein the ferromagnetic layer consists of at least one material selected 
from the group consisting of Co, CoFe, Ni, and NiFe. 



55. The device of claim 51 wherein a conductor is provided consisting of a material selected from the 
2 group consisting of Au, Ag, W, Mo, Rh, Ru, Ti,6- Ta, TiW, TaW, and Cu 50 Au 5 , 

HT98-024/025C - 7 - 
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56. The device of claim 51 wherein a conductor layer with reduced electrical lead resistance was 
2 added and aligned after spin valve deposition. 

1 57. A spin valve device comprising: 

2 a gap layer, 

a single buffer layer having a top surface and which is composed of a layer of a single refractory 

4 material formed on the top surface of the gap layer, 

patterned underlayers formed directly over the buffer layer consisting of a stack of a conductor 
6 layer covered by a lower antiferromagnetic layer covered by a ferromagnetic layer, 

an inwardly tapered depression formed extending through the patterned underlayers down to the 

8 surface of the buffer layer, 

9 a stack of layers formed covering the patterned underlayers and reaching down to cover the 
i o inwardly tapered depression including: 

1 1 a free layer, 

12 a spacer layer, 
n a pinned layer, 

, 4 an upper antiferromagnetic layer, and 

conductors formed either on the surface of the upper antiferromagnetic layer aside from the 
,6 depression or between the buffer layer and the patterned underlayers, 

whereby the patterned underlayers which are located aside from the inwardly tapered depression 
1 8 provide trackwidth and longitudinal bias. 



HT98-024/025C 



n|vhiftn ~f Q Q r. a i Nn. 10/104.778 filf>d 22 March 2002 

1 58. A spin valve device comprising: 

2 a gap layer, 
a single buffer layer having a top surface and which is composed of a layer of a single refractory 

material formed on the top surface of the gap layer, 

patterned underlayers formed directly over the buffer layer consisting of a stack of a conductor 
layer covered by a chromium layer covered in turn by a permanent magnetic layer, 

an inwardly tapered depression formed extending through the patterned underlayers down to the 

8 surface of the buffer layer, 

a stack of layers formed covering the patterned underlayers and reaching down to cover the 

inwardly tapered depression including: 
a free layer, 

12 a spacer layer, 

13 a pinned layer, 

, 4 an upper antiferromagnetic layer, and 

conductors formed either on the surface of the upper antiferromagnetic layer aside from the 
16 depression or between the buffer layer and the patterned underlayers, 

whereby the patterned underlayers which are located aside from the inwardly tapered depressron 
1 8 provide trackwidth and longitudinal bias. 



9 
10 
11 



HT98-024/025C 



DivisjonofSeiMNo. 10/104.778 filed 22 March 2002 



l 



59. A spin valve device comprising: 



2 a gap layer, 

a single buffer layer having a top surface and which is composed of a layer of a stngle refractory 

material formed on the top surface of the gap layer, 

patterned underlayers formed directly over the buffer layer consisting of a stack of a conductor 
6 layer covered by a lower antiferromagnetic layer covered by a ferromagnetic layer, 

an inwardly tapered depression formed extending through the patterned under.ayers down to the 
, surface of the buffer layer which has a recessed upper surface a, the bottom of the depress™, 

a stack of layers formed covering the patterned underlayers and reaching down to cover the 
inwardly tapered depression including: 
a free layer, 

12 a spacer layer, 

13 a pinned layer, 
an upper antiferromagnetic layer, and 

conductors formed either on the surface of the upper antiferromagnetic layer aside from the 
depression or between the buffer layer and the patterned underlayers, 

whereby the patterned underlayers which are located aside from the inwardly tapered depression 
provide trackwidth and longitudinal bias. 
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60. A spin valve device comprising: 

Tlgillufrer layer having a.op surface and which is composed of a layer of a single refrac.ory 
material formed on the top surface of the gap layer, 

patterned underlets formed directly over the buffer layer consisting of stacked of aconductor 
layer covered by a chromium layer covered by a permanent magnetic layer, 

an inwardly tapered depression formed extending rhrough the patterned underlayers down ,0 the 
surface of the buffer layer which has a recessed upper surface at the bottom of.be depress.on, 

a stack of layers formed covering the patterned underlayers and reaching down to cover .he 
inwardly tapered depression including: 
a free layer, 
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12 a spacer layer 

13 a pinned layer. 

14 

■ between the buffer layer and the patterned underlayers 



an upper antiferromagnetic layer, and 

conductors fonned either on fine surface of the upper antiferromagnetic layer aside from the 



1 6 depression or l_ 

whereby .he patterned underlayers which are located aside from .he inwardly tapered depresston 
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provide trackwidth and longitudinal bias. 
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1 61 . A spin valve device comprising: 

2 a gap layer, 

a single buffer layer having a top surface and whieh is composed of a layer of a single refractory 

4 material formed on the top surface of the gap layer, 

5 patterned underlayers formed directly over the buffer layer consisting of stack of a conductor 

6 layer covered by chromium layer covered by a permanent magnetic layer, 

an inwardly tapered depression formed extending through the patterned underlayers down to the 

8 surface of the buffer layer which has a recessed upper surface at the bottom of the depression, 

9 a stack of layers formed covering the patterned underlayers and reaching down to cover the 
i o inwardly tapered depression including: 

1 1 a free layer, 

12 a spacer layer, 

13 a pinned layer, 

, 4 an upper antiferromagnetic layer, and 

conductors formed either on the surface of the upper antiferromagnetic layer aside from the 
,6 depression or between the buffer layer and the patterned underlayers, 

whereby the patterned underlayers which are located aside from the inwardly tapered depression 
l g provide trackwidth and longitudinal bias. 
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